Musculoskeletal Symptoms among Coolies in a City of Bangladesh: Md H. MAHBUB, et al. Department of Hygiene, Yamaguchi University School of Medicine-To assess the prevalence of cervical spondylosis and musculoskeletal symptoms among coolies a cross-sectional study was performed in Narayangonj City of Bangladesh on a random sample of 98 male coolies, using a questionnaire and the results of cervical spine X-rays. Statistical associations were investigated using the chi-square test. The results show a considerably higher prevalence of cervical spondylosis among the coolies (39.8%). More than half (51.3%) of the cases of cervical spondylosis were in subjects below the age of 40 yr, and a significant association was found between age group and prevalence of cervical spondylosis. The study also observed a significant association between duration of occupation and prevalence of cervical spondylosis. Coolies who had worked for 10 to 15 yr, or more than 15 yr, had higher rates of cervical spondylosis. In this study it was found that those who carried heavier loads s u ff e r e d m o r e f r o m c e r v i c a l s p o n d y l o s i s . Musculoskeletal symptoms in multiple body regions (two or more) were more prevalent (61.2%) than those in single body region (29.6%). Symptoms in the hands/ fingers were the most frequent followed by the back and arms/forearms. In conclusion, the high prevalence of cervical spondylosis and musculoskeletal symptoms among professional coolies may be associated with the practice of carrying heavy loads on the head. Further study with a large sample of population is required to investigate this problem and to explore preventive measures. (J Occup Health 2006; 48: 69-73) Field Study
Cervical spondylosis is a common degenerative condition of the cervical spine in the general population in the 50-60 yr age group 1) . The etiology of cervical spondylosis is associated with the aging process, and is closely related to the intrinsic axial load imposed by the weight of the cranium lifelong 2, 3) . Some occupational positions may demand repeated or prolonged flexion, extension or extreme bending of the neck. These may lead to degenerative changes in the cervical spine 4, 5) . Occupation related degenerative change in the cervical spine has recently been included in the disease register of occupational diseases in Germany 6) . Cervical spondylosis usually produces intermittent neck pain in middle-aged and elderly patients 7, 8) . The degenerative changes in the cervical spine, in advanced stages, can cause compression of the spinal cord 9) . Cervical spondylosis, at present, is the most common cause of loss of position and vibratory sense 10) . Carrying loads on the head imposes a considerable amount of strain on the axial skeleton 11, 12) . As the cervical spine is the most cranial and actively mobile part of the vertebral column, it may be vulnerable to the stress of weights placed on the head. The practice of carrying heavy loads, weighing 50 to 100 kg ( Fig. 1 ) on the head is very common in Bangladesh. Coolies use their heads to carry loads, transporting them from one place or vehicle to another. Accordingly, they are at increased risk of developing cervical spondylosis. Manual handling work may also give rise to musculoskeletal symptoms in different body regions. Since we should not ignore this labour force, their health needs attention. In Bangladesh, no research article or report investigating the status of health among the coolies at the workplace is available, and very few studies have been performed in occupational groups about the prevalence of musculoskeletal symptoms or complaints.
The present study was designed and carried out to find out the prevalence of cervical spondylosis in a sample of coolies, and how it varies with age, duration of occupation, weight of carried load, and daily working hours. Additionally, symptoms in the musculoskeletal system of the coolies were also documented.
Materials and Methods

Study population
From the membership list of the Coolies' Welfare Association, comprising 2,500 coolies, a random sample of 100 male coolies working at different mills in Narayangonj City was selected for this cross-sectional study. All coolies in this study had been working in the current profession for at least 1 yr and none of them had a previous history of neck injury. After obtaining their informed consent, coolies were approached for an interview and radiological examination of the cervical region, with prior permission from the mill authorities. Two coolies failed to undergo radiological examination, leaving 98 for the final analysis. The time for the interview and radiological examination was agreed upon, so that coolies could spend sufficient time without hindering their work.
Questionnaire
The information of the interview was collected by questionnaire. The questionnaire was mainly structured, but some questions were kept open. The questionnaire was pre-tested among the coolies. It was then modified and finalized according to the findings of the pre-test. A modified version of the standardised Nordic questionnaire was used to assess the musculoskeletal complaints 13) . The questionnaire included questions such as age, duration of occupation as a cooly, weight of carried loads, daily working hours and musculoskeletal complaints in each of the following body regions: hands/fingers, arms/ forearms, neck, head, shoulders, chest, back, knees and ankles. Data on daily working hours were obtained by the time spent in the workplace. Musculoskeletal complaint was defined as pain or discomfort experienced in the different body regions, that had continued for at least a few hours during the past 12 months. The questionnaire was administered by the first author.
Data collection
Data were collected by direct interview using the questionnaire and from the reports of cervical spine Xrays by a radiologist. Anteroposterior and lateral view radiographs were used for the assessment of the cervical spine 1, [14] [15] [16] . Diagnosis of cervical spondylosis was based on the presence of osteophytes along the border of the vertebral bodies with or without narrowing of the intervertebral space 17) .
Data analysis
Collected data were finally checked, edited and verified. Statistical analysis was performed using SPSS statistical software version 11.5. Statistical associations were investigated using the chi-square test. All probability values were two-tailed. Statistical significance was considered as p<0.05.
Results
In this paper we report on the prevalence of cervical spondylosis in a population sample of 98 coolies. All the respondents of this study were male with most (76.5%) aged below 40 yr. All of them used the head to carry loads. Cervical spondylosis was found in 39 of the 98 coolies (39.8%). Table 1 gives the descriptive data of the study population.
Prevalence of cervical spondylosis according to age group is presented in Table 2 . Nineteen out of 39 (48.7%) cases of cervical spondylosis were of or above the age of 40 yr and the other 20 cases (51.3%) were below the age of 40 yr. Among the six age groups coolies between the age of 40 and 45 yr had the highest prevalence of cervical spondylosis. In general, the prevalence of cervical spondylosis increased with age. Significant association was found between age group and cervical spondylosis. Table 3 shows the distribution of the coolies by prevalence of cervical spondylosis and duration of occupation. Duration of occupation had a significant association with cervical spondylosis by the chi-square test. Cervical spondylosis was only slightly seen among the respondents who worked for less than 5 yr. Chi-square tests showed a significant trend of increasing prevalence of cervical spondylosis with an increase in the duration of occupation (p<0.05).
Prevalence of cervical spondylosis was statistically associated with average weight of carried loads ( Table  4 ). The study found that the coolies who carried load of more than 75 kg suffered more from cervical spondylosis, but statistical analysis revealed no significant association between daily working hours and prevalence of cervical spondylosis (results not shown).
In the past 12 months almost half (49%) of the coolies reported musculoskeletal symptoms in two or three body regions (Table 5) . Also, 29.6% had symptoms in one body region, whereas approximately 4% had symptoms in five or more body regions. No musculoskeletal symptom was reported by only 9.2% of the coolies. Table 6 shows the commonly found musculoskeletal outcomes among the coolies. Symptoms in hands/fingers were found to be the most prevalent in coolies with cervical spondylosis (74.4%), and back pain in coolies without cervical spondylosis (39.0%). Symptoms in the arms/forearms (69.2%), neck (43.6%), back (35.9%) and shoulders (30.8%) were also frequent complaints reported by the coolies with cervical spondylosis. Among the coolies without cervical spondylosis a high percentage reported that they also had complaints in the knees (32.2%), head (30.5%) and shoulders (23.7%).
Symptoms in the hands/fingers, arms/forearms and neck were significantly higher among the coolies with cervical spondylosis compared to the coolies without cervical spondylosis, and the difference of prevalence of chest symptoms was just significant. Moreover, 14 (35.9%) coolies with cervical spondylosis reported restriction of movement of the cervical spine (not shown), which was almost twice as frequent as in 11 (18.6%) coolies without cervical spondylosis. Neck symptoms like pain in the neck and restriction of movement of the cervical spine were absent in 22 (56.4%) and 25 (64.1%) coolies respectively with cervical spondylosis (not shown).
Discussion
In a developing country like Bangladesh, very little attention is given to the health problems of the workers in different unrecognized sectors, as there is no comprehensive occupational health service in Bangladesh. Coolies are mostly males, from a low socioeconomic class. They perform hard physical labour. They have to work in unsafe and unhealthy conditions and get low wages, though they work long hours. The aim of the present study was to address the problem of cervical spondylosis of occupational origin among coolies.
The practice of carrying heavy loads on the head is not common in the developed world. Some studies have been carried out by various organizations in different developing countries to investigate the possible impact of load carrying on the cervical spine, but no study on cervical spondylosis among coolies has been carried out in Bangladesh before, so statistics on the current prevalence of cervical spondylosis among coolies is lacking.
Diagnosis of cervical spondylosis from the study population was based on X-ray examination only. Other modern investigations like myelography, CT or MRI were not carried out. In the 1950's Kellgren and Lawrence mentioned that degenerative changes in the cervical spine could be documented by plain radiographs 14) . Also in recent studies assessing of degenerative changes in the cervical spine of load carriers, plain anteroposterior and/ or lateral radiographs were used 11, 15) . The above-presented results provide evidence for the relevance of load carrying on the head on the prevalence of cervical spondylosis. The 39.8% prevalence seen in our study suggests that coolies have higher risk of developing cervical spondylosis than the general population. This finding is in accordance with findings of an increased rate of cervical spondylosis in a Jamaican rural population who carried burdens on their head 18) . Our results were also confirmed by Jumah and Nyame in a study among Ghanaians showing a significantly increased prevalence of cervical spondylosis among load carriers 1) . Based on radiographic findings of the cervical spine in porters in a case-control study in Sierra Leone, Jager et al. demonstrated that 88.6% had degenerative changes in the cervical spine 4) . These studies have shown that heavy load carrying on the head can cause degenerative changes in the cervical spine, so a high risk of the disease can reasonably be associated with certain risk occupations like coolies. The prevalence of cervical spondylosis, 39.8%, shown in our study is lower than that observed in the study by Jager et al. This difference is possibly due to the subjects in the present study being selected randomly from different mills in the city, whereas the subjects in Jager's study were porters who had attended a diagnostic clinic for evaluation of diseases.
Degenerative change in the cervical spine is common and correlates very closely with the aging process 4) . Pallis et al. found that cervical spondylosis was a disease of the elderly affecting mostly those over 50 19) . In a study among the patients with cervical spondylosis in Bangladesh Ahmed et al. found that maximum number of cases (60.0%) was in the age group above 50 20) . In the present study it was observed that out of the 39 cases of cervical spondylosis, 20 (51.3%) coolies were aged below 40 yr of age. A higher rate of cervical spondylosis in a relatively younger age group was shown in our study. The reason behind this may be that the cervical spine is susceptible to earlier disc degeneration in load carrying on head.
An important factor found in this study was the duration of occupation, as its increase significantly increased the prevalence of cervical spondylosis. Long term heavy load carrying on the head may exacerbate the process of disc degeneration in the cervical spine. In the present study, the prevalence of cervical spondylosis was found to increase significantly with the weight of the carried load, so it can be assumed that cervical spondylosis results from gradual degenerative changes of the cervical spine due to loading the head over time.
It was clearly revealed that most of the coolies suffered from pain in different parts of the body. Coolies have long working hours and the posture is also stressful as they have to keep the head erect to maintain balance while carrying heavy loads. Hence, the high prevalence of musculoskeletal symptoms among the coolies is not surprising. As the overall prevalence of symptoms in hands/fingers was high, it might be related to the physically hard use of hands by the coolies to lift loads onto the head. The work of coolies demands heavy load handling, so the high prevalence of back pain was not unexpected.
Data on the prevalence of musculoskeletal symptoms among load carriers are sparse, making direct comparison of the findings difficult. Musculoskeletal symptoms in some body regions found in this study among the coolies with cervical spondylosis, such as symptoms in the neck, shoulder and head, are comparable with the observation reported by Ahmed et al. However, in that study a lower prevalence of symptoms in the upper limbs was reported. The explanation for this difference is probably due to the fact that the subjects of their study were patients with cervical spondylosis, whereas we assessed the symptoms among a cross-sectional population of all coolies. Our study also observed that 35.9% of the cases had limitation of movement of the cervical spine. This finding corresponds well with findings reported in the study of Ahmed et al.
In most of the coolies with cervical spondylosis, pain in the neck and restriction of movement of cervical spine were absent. Correlation of radiographic changes in cervical spondylosis with clinical symptoms is low 21, 22) . Many individuals with radiographic evidence of cervical spondylosis may be completely asymptomatic 3) . Differences in the initial size of the cervical spinal canal is considered to be the reason for this discrepancy 1, 2, 23) . All the above presented findings indicate cervical spondylosis is related to the cooly occupation. Repetitive load carrying on the head probably influences the onset and rate of degeneration in the cervical spine. The results of the present study must, however, be interpreted in the light of the limitations of this study. The study place was selected purposely, so prevalence of cervical spondylosis among the coolies studied cannot be generalized. Also, as only the coolies currently working were included in the present study, the prevalence of cervical spondylosis among this professional group may have been underestimated. An obvious limitation of our study, we must emphasize, is that no control group, not exposed to load carrying on the head, was used as a reference population to compare the prevalence of cervical spondylosis. Certain information were recorded according to the statement of the respondents, e.g., age, duration of occupation as cooly. These were not possible to verify as there are no rerifiable records. In design this was a cross-sectional study, so it is not possible to establish causality. Limited national data also restricted the research in the comparison of findings.
Conclusion
The high prevalence of cervical spondylosis and musculoskeletal symptoms among professional coolies may be associated with the practice of carrying heavy loads on the head. Therefore, further research by a casecontrol study using a large sample of population with more advanced radiological tools is required to investigate this problem among the coolies and to explore preventive measures.
